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DESCRIPTION 



ELECTRIC DOUBLE-LAYER CAPACITOR, 
ELECTRIC ENERGY STORAGE DEVICE INCLUDING THE SAME, 
5 AND 

PRODUCTION METHOD FOR ELECTRIC DOUBLE-LAYER CAPACITOR 



TECHNICAL FIELD 

[0001] 

10 The present invention relates to an electric double-layer 

capacitor capable of repetitive charge and discharge, an 
electric energy storage device including such an electric 
double-layer capacitor, and a manufacturing method of an 
electric double-layer capacitor. 

15 

BACKGROUND ART 

[0002] 

Electric double-layer capacitors have been used as 
electric energy storage devices which can be charged and 

20 discharged repetitively. Electric double-layer capacitors are 
advantageous over secondary batteries that use an 
electrochemical reaction, in that high-speed charge/discharge 
using a large amount of current is possible and that they have 
long service life. 

25 [0003] 
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Japanese Patent Laid-Open Publication No. Hei 4-154106 
discloses technology related to electric double-layer 
capacitors. In this related art, an electric double-layer 
capacitor body formed by alternately layering positive and 
5 negative electrodes having a flat plate shape with a separator 
being disposed between these electrodes is put away in an 
enclosure in a state where the electric double-layer capacitor 
body is immersed in an electrolyte solution. A lead portion 
extending from a charge collector in the plurality of positive 
10 and negative electrodes is joined to an external terminal 
disposed on a cover of the enclosure. 
[0004] 

At the time of charging/discharging of an electric double- 
layer capacitor, impurities or the like present in an 

15 electrolyte solution cause generation of gas, which then 

increases the pressure in the interior of the enclosure. In 
the related art described above, due to such an increased 
pressure or corrosion in the interior of the enclosure, the 
joint portion between the external terminals and the cover of 

20 the enclosure is damaged and deteriorated, which makes it 

impossible to maintain the sealing property in the interior of 
the enclosure. This leads to a problem that the electrolyte 
solution leaks, to thereby degrade the characteristics of the 
electric double-layer capacitor. The above related art also 

25 suffers from a problem that the increased pressure within the 
enclosure causes deformation of the enclosure. 
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[0005] 

The present invention advantageously provides an electric 
double-layer capacitor with an enhanced sealing property in the 
interior of an enclosure, an electric energy storage device 
5 including such an electric double-layer capacitor, and a 

manufacturing method of an electric double-layer capacitor. 
The present invention further advantageously provides an 
electric double-layer capacitor which can prevent leakage of an 
electrolyte solution even with an increase in the pressure in 
10 the interior of the enclosure, thereby preventing deformation 
of the enclosure. 

DISCLOSURE OF THE INVENTION 

[0006] 

15 In order to achieve at least some of the above advantages, 

an electric double-layer capacitor, an electric energy storage 
device including an electric double-layer capacitor, and a 
manufacturing method of an electric double-layer capacitor 
according to an aspect of the present invention have the 

20 following structures. 
[0007] 

In an electric double-layer capacitor according to the 
present invention, an electric double-layer capacitor body 
having a positive side electrode and a negative side electrode 
25 which are opposed to each other via a separator is put away in 
the interior of an enclosure made of a resin in a state where 
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the electric double-layer capacitor body is immersed in an 
electrolyte solution, and a positive side terminal portion and 
a negative side terminal portion exposed to the exterior of the 
enclosure pass through a positive side opening and a negative 
5 side opening, respectively, formed on the enclosure and are 

connected to the positive side electrode and the negative side 
electrode, respectively, and the positive side terminal portion 
is welded to inner surfaces of the positive side opening over 
the entire periphery thereof, and the negative side terminal 
10 portion is welded to inner surfaces of the negative side 
opening over the entire periphery thereof. 
[0008] 

In the present invention, by virtue of the positive side 
terminal portion being welded to inner surfaces of the positive 

15 side opening formed on the enclosure over the entire periphery 
thereof and the negative side terminal portion being welded to 
inner surfaces of the negative side opening formed on the 
enclosure over the entire periphery thereof, adhesion between 
the positive side and negative side terminal portions and the 

20 enclosure can be enhanced, so that the sealing property in the 
interior of the enclosure housing the electric double-layer 
capacitor can also the enhanced. 
[0009] 

In the electric double-layer capacitor according to the 
25 present invention, the positive side terminal portion and the 
negative side terminal portion may be welded to the inner 
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surfaces of the positive side opening and the inner surfaces of 
the negative side opening, respectively, over the entire 
peripheries thereof, via resin sheets. With this structure, 
adhesion between the positive side and negative side terminal 
5 portions and the enclosure can be further enhanced. In the 

electric double-layer capacitor according to this aspect of the 
invention, the enclosure may be formed of a synthetic resin 
having chemical resistance and thermoplasticity , and the sheet 
may be formed of a synthetic resin having chemical resistance 

10 and thermoplasticity. With this structure, the enclosure and 
the sheets can be joined by thermal bonding, and chemical 
resistance can be enhanced. In the electric double-layer 
capacitor according to this aspect of the invention, the 
enclosure may be formed of a resin obtained by mixing one or 

15 more types of polypropylene-series, polystyrene-series, 

polyethylene -series , polyester- series , and polyimide- series , 
and the sheet may be formed of a resin obtained by mixing one 
or more types of polypropylene-series, polystyrene-series, 
polyethylene- seri es , polyester-series , and polyimide- series . 

20 [0010] 

The electric double-layer capacitor according to the 
present invention may comprise a pressure relief valve 
connecting the interior of the enclosure to the exterior when a 
pressure in the interior of the enclosure exceeds a 
25 predetermined pressure. With this structure, deformation of 
the enclosure caused by an increased pressure within the 
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enclosure can be prevented, further leading to prevention of 
deterioration in the joint portions on the enclosure. In 
addition, leakage of the electrolyte solution can also be 
prevented. 
5 [0011] 

In the electric double-layer capacitor according to the 
present invention, a reinforcing portion may be provided on a 
surface forming the enclosure. With this structure, as 
deformation of the enclosure caused by an increased pressure 
10 within the enclosure can be prevented, deterioration in the 
joint portions on the enclosure can also be prevented. 
[0012] 

In an electric energy storage device including a plurality 
of electric double-layer capacitors according to the present 

15 invention which are connected in series, a correction circuit 
for correcting a variation in voltages among the plurality of 
electric double-layer capacitors may be contained within the 
electric energy storage device. With this structure, electric 
energy can be effectively stored in each of the electric 

20 double-layer capacitors, which are connected in series, and a 
small-size electric energy storage device can be realized. 
[0013] 

According to the present invention, in a method of 
manufacturing an electric double-layer capacitor in which an 
25 electric double-layer capacitor body having a positive side 
electrode and a negative side electrode which are opposed to 



each other via a separator is put away in the interior of an 
enclosure made of a resin in a state where the electric double- 
layer capacitor body is immersed in an electrolyte solution and 
a positive side terminal portion and a negative side terminal 
5 portion exposed to the exterior of the enclosure pass through a 
positive side opening and a negative side opening, 
respectively, formed on the enclosure and are connected to the 
positive side electrode and the negative side electrode, 
respectively, the method includes a first welding process of 

10 welding a sheet made of a resin to each of a joint portion on 
the positive side terminal portion which is to be joined to 
inner surfaces of the positive side opening and a joint portion 
on the negative side terminal portion which is to be joined to 
inner surfaces of the negative side opening over the entire 

15 peripheries of the joint portions; and a second welding process 
of welding the sheet which is welded to the positive side 
terminal portion to the inner surfaces of the positive side 
opening over the entire periphery thereof and welding the sheet 
which is welded to the negative side terminal portion to the 

20 inner surfaces of the negative side opening over the entire 
periphery thereof . 
[0014] 

According to the present invention, adhesion between the 
positive side and negative side terminal portions and the 
25 enclosure can be increased, whereby the sealing property in the 
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interior of the enclosure housing the electric double-layer 

capacitor can be enhanced. 

[0015] 

In a method of manufacturing an electric double-layer 
5 capacitor according the present invention, the enclosure may be 
formed of a synthetic resin having chemical resistance and 
thermoplasticity , and the sheet may be formed of a synthetic 
resin having chemical resistance and thermoplasticity. With 
this structure, the enclosure and the sheets can be joined by 

10 thermal bonding, and chemical resistance can be enhanced. In a 
method of manufacturing an electric double-layer capacitor 
according to this aspect of the invention, the enclosure may be 
formed of a resin obtained by mixing one or more types of 
pol ypropylene- series , polystyrene- s erie s , polyethylene- series , 

15 polyester-series, and polyimide-series , and the sheet may be 
formed of a resin obtained by mixing one or more types of 
pol ypropylene- series , polystyrene-series , polyethylene- series , 
polyester-series, and polyimide-series . 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] 

These and other objects of the invention will be explained 
in the description below, in connection with the accompanying 
drawings, in which: 
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Fig. 1 is a schematic perspective view showing a structure 
of an electric double-layer capacitor according to an 
embodiment of the present invention; 

Fig. 2 is an exploded perspective view showing a 
5 peripheral portion of positive and negative terminal electrodes 
in the electric double-layer capacitor of the embodiment; 

Fig. 3 is an exploded perspective view schematically 
showing a structure of an electric double-layer capacitor body; 

Fig. 4 is a schematic perspective view showing a structure 
10 of a positive electrode plate; 

Fig. 5 is a view for explaining a process of welding the 
enclosure body portion and a cover portions- 
Fig. 6 is a schematic perspective view showing another 
structure of an electric double-layer capacitor according to 
15 another embodiment of the present invention; and 

Fig. 7 is an exploded perspective view schematically 
showing a structure of an electric energy storage device formed 
by connecting a plurality of electric double-layer capacitors 
according to the embodiment of the present invention in series. 



20 



BEST MODE FOR CARRYING OUT THE INVENTION 

[0017] 

Preferred embodiments of the present invention will be 
described with reference to the drawings. 



25 [0018] 
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Figs. 1 to 4 schematically show a structure of an electric 
double-layer capacitor according to an embodiment of the 
present invention. Specifically, Fig. 1 is a perspective view 
showing the overall appearance of the capacitor; Fig. 2 is an 
5 exploded perspective view showing a peripheral portion of 

positive side and negative side terminal electrodes; Fig. 3 is 
a perspective view showing a positive side electrode plate, and 
Fig. 4 is an exploded perspective view showing an electric 
double-layer capacitor body put away in the interior of an 

10 enclosure. In an electric double-layer capacitor according to 
the present embodiment, an electric double-layer capacitor body 
100 includes positive side electrode plates 10 and negative 
side electrode plates 12 both having a flat plate shape which 
are arranged opposed to each other with a separator 14 being 

15 disposed between each pair of positive side and negative side 
electrode plates, and the electric double-layer capacitor body 
100 is put away within an enclosure 16 in a state where the 
electric double-layer capacitor body 100 is immersed in an 
electrolyte solution. A positive side terminal electrode 30 

20 and a negative side terminal electrode 32 having a flat plate 

shape which are exposed to the exterior of the enclosure 16 are 
connected with the positive side electrode plate 10 and the 
negative side electrode plate 12 , respectively, in the interior 
of the enclosure 16. 

25 [0019] 

10 



As shown in Fig. 3, in the positive side electrode plate 
10, polarized electrodes 26-1 and 26-2 are formed on respective 
sides of a flat plate shape charge collector 24. Also, a lead 
portion 20 to be connected to the positive side terminal 
5 electrode 30 extends from the charge collector 24. Further, 
the negative side electrode plate 12 has the same structure as 
that of the positive side terminal plate 10, except for the 
location of a lead portion 22 extending from the negative side 
electrode plate 12 for connecting with the negative side 
10 terminal electrode 32. 
[0020] 

As shown in Fig. 4, the positive side electrode plate 10 
and the negative side electrode plate 12 are alternately 
layered via the separator 14 a plurality of times, thereby 

15 forming the electric double-layer capacitor body 100. The lead 
portions 20 of the positive side electrode plates 10 are 
coupled to form a single lead portion, which is then connected 
to the positive side terminal electrode 30. Similarly, the 
lead portions 22 of the negative side electrode plates 12 are 

20 coupled to form a single lead portion, which is then connected 
to the negative side terminal electrode 32. 
[0021] 

The enclosure 16 is composed of a rectangular body portion 
16-1 housing the electric double-layer capacitor body 100, and 
25 a cover portion 16-2 used for sealing. A variety of resins can 
be used as a material of the enclosure 16, among which a 



synthetic resin having chemical resistance and thermoplast icity 
is preferably used. Specific examples of such a synthetic 
resin include resins obtained by mixing one or more types of 
polypropylene- series , polystyrene- series, polyethylene -series, 
5 polyester-series, and polyimide-series . The electric double- 
layer capacitor body 100 is first put away in the body portion 
16-1 of the enclosure 16 while being immersed in an electrolyte 
solution, and then the body portion 16-1 of the enclosure 16 
and the cover portion 16-2 are joined. 
10 [0022] 

As shown in Fig. 2, in the cover portion 16-2 of the 
enclosure 16, a positive side opening 16-3 having a 
substantially rectangular shape which allows the flat plate 
positive side terminal electrode 30 to pass through and a 

15 negative side opening 16-4 having a substantially rectangular 
shape which allows the flat plate negative side terminal 
electrode 32 to pass through are formed. The positive side 
terminal electrode 30 is allowed to pass through the positive 
side opening 16-3 and is joined to the inner surfaces of the 

20 positive side opening 16-3, and the negative side terminal 
electrode 32 is allowed to pass through the negative side 
opening 16-4 and is joined to the inner surfaces of the 
negative side opening 16-4. 
[0023] 

25 Further, positive side pressure application surfaces 16-5 

which are substantially parallel to the inner surfaces of the 
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positive side opening 16-3 are formed surrounding the entire 
outer periphery of the positive side opening 16-3. By applying 
a pressing force to the positive side pressure application 
surfaces 16-5, the pressing force is also applied to the 
5 positive side terminal electrode 30 inserted through the 

positive side opening 16-3. Similarly, negative side pressure 
application surfaces 16-6 which are substantially parallel to 
the inner surfaces of the negative side opening 16-4 are formed 
surrounding the entire outer periphery of the negative side 
10 opening 16-4. By applying a pressing force to the negative 

side pressure application surfaces 16-6, the pressing force is 
also applied to the negative side terminal electrode 32 
inserted through the negative side opening 16-4. 
[0024] 

15 As shown in Fig. 1, a pressure relief valve 34 is provided 

on the cover portion 16-2 of the enclosure 16. The pressure 
relief valve 34 is closed when the pressure in the interior of 
the enclosure 16 is a predetermined pressure or less. On the 
other hand, when the pressure in the enclosure 16 exceeds the 

20 predetermined pressure, the pressure relief valve 34 is opened 
to bring the interior of the enclosure 16 into communication 
with the exterior thereof for exhausting the internal gas and 
reducing the pressure in the interior of the enclosure 16, as a 
result of which the relief valve 34 is closed. With the 

25 operation of this pressure relief valve 34, the internal 

pressure of the enclosure 16 is maintained to a pressure which 
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is equal to or less than the predetermined pressure. Here, the 
pressure relief valve 34 may be provided at any location other 
than on the cover portion 16-2 of the enclosure 16, and may be 
provided on the body portion 16-1 of the enclosure, for 
example . 
[0025] 

At the time of manufacturing the electric double-layer 
capacitor according to the present embodiment, as shown in Fig. 
2, a sheet 40 is thermally welded over the entire periphery of 
a joint portion 30—1 on the positive side terminal electrode 30 
which is to be joined to the inner surfaces of the positive 
side opening 16-3, and a sheet 42 is thermally welded over the 
entire periphery of a joint portion 32—1 on the negative side 
terminal electrode 32 which is to be joined to the inner 
surfaces of the negative side opening 16-4. Here, similar to 
the enclosure 16, resins, particularly synthetic resins having 
chemical resistance and thermoplasticity , are used as the 
material of the sheets 40 and 42. Specifically, resins 
obtained by mixing one or more types of polypropylene-series, 
polystyrene- series , pol yethylene- series , polyester-series , and 
polyimide-series can be used. Further, as a material of the 
positive side terminal electrode 30 and the negative side 
terminal electrode 32, aluminum is used, for example. 
[0026] 

Subsequently, the positive side terminal electrode 30 
having the sheet 40 thermally bonded thereto and the negative 
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side terminal electrode 32 having the sheet 42 thermally welded 
thereto are allowed to pass through the positive side opening 
16-3 and the negative side opening 16-4, respectively, and the 
sheet 40 and the inner surfaces of the positive side opening 

5 16-3 are thermally welded together over the entire periphery 
thereof, and the sheet 42 and the inner surfaces of the 
negative side opening 16-4 are thermally welded together over 
the entire periphery thereof. In this case, by preforming 
positive side pressure application surfaces 16-5 and negative 

10 side pressure application surfaces 16-6 on the cover portion 
16-2 of the enclosure 16 and performing welding while a 
pressing force is applied to all the positive side pressure 
application surfaces 16-5 and all the negative side pressure 
application surfaces 16-6, reliable thermal welding can be 

15 achieved over the entire peripheries around the sheets 40 and 
42. In the example shown in Fig. 2, because the positive side 
terminal electrode 30 and the negative side terminal electrode 
32 assume a flat plate shape, the thermal welding is performed 
while a pressing force is being applied to each of the four 

20 surfaces of the positive side pressure application surfaces 16- 
5 and to each of the four surfaces of the negative side 
pressure application surfaces 16-6. With the thermal welding 
processing described above, the positive side terminal 
electrode 30 is welded to the inner surfaces of the positive 

25 side opening 16-3 over the entire periphery thereof via the 

sheet 40, and the negative side terminal electrode 32 is welded 
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to the inner surfaces of the negative side opening 16-4 over 

the entire periphery thereof via the sheet 42. 

[0027] 

The lead portion 20 and the lead portion 22 of the 
electric double-layer capacitor body 100 formed in a layered 
structure are then joined to the positive side terminal 
electrode 30 and the negative side terminal electrode 32, 
respectively. Here, joining of the positive side terminal 
electrode 30 and the lead portion 20 and joining of the 
negative side terminal electrode 32 and the lead portion 22 ma 
be performed either before or after the thermal welding of the 
positive side terminal electrode 30 and the inner surfaces of 
the positive side opening 16-3 and the thermal welding of the 
negative side terminal electrode 32 and the inner surfaces of 
the negative side opening 16-4. 
[0028] 

As shown in a front view of Fig. 5, after completion of 
thermal welding of the terminal electrodes 30 and 32 to the 
cover portion 16-2 and joining between the thermal electrodes 
30 and 32 and the lead portions 20 and 22, the electric double 
layer capacitor body 100 is put away within the body portion 
16-1 of the enclosure 16 in a state where the electric double- 
layer capacitor body 100 is immersed in an electrolyte 
solution, and then the body portion 16-1 of the enclosure 16 
and the cover portion 16-2 of the enclosure are joined by 
thermally welding. Consequently, the electric double-layer 
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capacitor body 100 is sealed, whereby the electric double-layer 
capacitor according to the present embodiment can be obtained. 
[0029] 

As described above, according to the present embodiment, 
5 the synthetic resin sheet 40 having chemical resistance and 

thermoplasticity is thermally welded over the entire periphery 
of the joint portion 30-1 on the positive side terminal 
electrode 30 which is to be joined to the inner surfaces of the 
positive side opening 16-3, and the synthetic resin sheet 42 

10 having chemical resistance and thermoplasticity is thermally 
welded over the entire periphery of the joint portion 32-1 on 
the negative side terminal electrode 32 which is to be joined 
to the inner surfaces of the negative side opening 16-4. Then, 
the sheet 40 and the inner surfaces of the positive side 

15 opening 16-3 are thermally welded over the entire periphery 
thereof, and the sheet 42 and the inner surfaces of the 
negative side opening 16-4 are thermally welded over the entire 
periphery thereof. Thus, the positive side terminal electrode 
30 is thermally welded, via the sheet 40, to the inner surfaces 

20 of the positive side opening 16-3 over the entire periphery 
thereof, and the negative side terminal electrode 32 is 
thermally welded, via the sheet 42, to the inner surfaces of 
the negative side opening 16-4 over the entire periphery 
thereof, so that adhesion between the terminal electrodes 30 

25 and 32 and the cover portion 16-2 of the enclosure 16 can be 

enhanced. Consequently, a sealing property of the enclosure 16 
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housing the electric double-layer capacitor body 100 can be 
enhanced, so that reliability with regard to leakage of the 
electrolyte solution in which the electric double-layer 
capacitor body 100 is immersed is enhanced to thereby achieve 
5 an extended life of the electric double-layer capacitor. 
[0030] 

Further, according to the present embodiment, when the 
pressure of the interior of the enclosure 16 exceeds the 
predetermined pressure, the pressure relief valve 34 is opened 

10 to maintain the pressure of the interior of the enclosure to a 
pressure which is equal to or lower than the predetermined 
pressure. Consequently, deformation of the enclosure 16 caused 
by an increase in the pressure of the interior of the enclosure 
16 can be prevented, so that deterioration of the joint 

15 portions joining the terminal electrodes 30 and 32 to the cover 
portion 16-2 of the enclosure 16 and the joint portion joining 
the body portion 16-1 of the enclosure and the cover portion 
16-2 can also be prevented. 
[0031] 

20 In the present embodiment, as shown in Fig. 6, bead 

portions 36 for reinforcement may be provided on a surface 16-7 
forming the enclosure 16. With these bead portions 36, 
stiffness of the surface 16-7 can be increased, which results 
in more reliable prevention of deformation of the enclosure 16 

25 caused by increased pressure in the interior of. the enclosure 
16. Consequently, it is possible to more reliably prevent 
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deterioration of the joint portions joining the terminal 
electrodes 30 and 32 and the cover portion 16-2 of the 
enclosure 16 and the joint portion joining the body portion 16- 
1 of the enclosure and the cover portion 16-2. 
5 [0032] 

Further, when an increase in the output voltage of the 
electric double-layer capacitor is desired, a plurality of 
electric double-layer capacitors which are connected in series 
are used. In this case, however, due to a variation in 

10 capacitances of these electric double-layer capacitors, 

simultaneous charging of a plurality of electric double-layer 
capacitors connected in series causes a variation in charged 
voltages, which makes it difficult to effectively store 
electric energy in each of the electric double-layer 

15 capacitors. 
[0033] 

In order to address this disadvantage, there is provided 
an electric energy storage device 60 formed of a plurality of 
electric double-layer capacitors according to the present 

20 embodiment which are connected in series includes an equalizing 
charge/discharge circuit 38 for correcting a variation in 
voltages of these plurality of electric double-layer capacitors 
1 to 5, as shown in an exploded perspective view of Fig. 7. In 
the electric energy storage device 60 shown in Fig. 7, the 

25 electric double-layer capacitors 1 to 5 according to the 

present embodiment are connected in series by connecting the 
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positive side terminal electrode 30 of a certain electric 
double-layer capacitor with the negative side terminal 
electrode 32 of an electric double-layer capacitor adjacent to 
the certain capacitor. The equalizing charge/discharge circuit 
5 38 is connected with each of the terminal electrodes 30 and 32* 
of each of the electric double-layer capacitors 1 to 5. 
Further, the positive side terminal electrode 30 of the 
electric double-layer capacitor 1 is connected with a positive 
side external terminal 50 provided on a cover 44 having a flat 

10 plate shape, and the negative side terminal electrode 32 of the 
electric double-layer capacitor 5 is connected with a negative 
side external terminal 52 provided on the cover 44. Here, 
similar to the enclosure 16, a resin is used as a material of 
the cover 44, and particularly, a synthetic resin having 

15 chemical resistance and thermoplasticity is used. Specific 
examples of such synthetic resins include resins obtained by 
mixing one or more types of polypropylene-series, polystyrene- 
series, polyethylene-series, polyester-series, and polyimide- 
series. Further, although in the example shown in Fig. 7 the 

20 pressure relief valve 34 is provided in each of the electric 

double-layer capacitors 1 to 5, a single pressure relief valve 
34 would suffice, so long as a passage of gas can be secured 
through the electric double-layer capacitors 1 to 5. 
[0034] 

25 In the electric energy storage device 60 shown in Fig. 7, 

the cover 44 is joined to the cover portion 16-2 of the 
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enclosure 16 of each electric double-layer capacitor 1 to 5 
with the equalizing charge/discharge circuit 38 being 
interposed between the cover 44 and the cover portions 16-2, 
whereby the equalizing charge/discharge circuit 38 is contained 
within the electric energy storage device 60. Here, the cover 
44 and the cover portions 16-2 of the enclosures 16 are 
thermally welded together with the equalizing charge/discharge 
circuit 38 being interposed therebetween. 
[0035] 

Here, the equalizing charge/discharge circuit 38 can be 
implemented by a known circuit structure such as a balancing 
resistor which is connected in parallel with each of the 
electric double-layer capacitors 1 to 5, a bypass circuit 
including a voltage detector and a switch and connected in 
parallel with each of the electric double-layer capacitors 1 to 
5, and so on. Therefore, in Fig. 7, the circuit structure of 
the equalizing charge/discharge circuit 38 is not shown and 
only a substrate on which the circuit is to be formed is shown. 
[0036] 

The electric energy storage device 60 shown in Fig. 7, in 
which the equalizing charge/discharge circuit 38 is contained, 
is capable of effectively storing electric energy in each of 
the electric double-layer capacitors which are connected in 
series, thereby achieving a small-size electric energy storage 
device 60. 
[0037] 
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Embodiments for implementing the present invention have 
been described above. However, the present invention is not 
limited to the above embodiments, and also can be implemented 
by various other embodiments without departing from the scope 
of the present invention. 
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